There is a need for a convenient, clinically applicable test of glare disability which can be used in the preoperative evaluation of patients with cataract. In this study, contrast sensitivity (using the Pelli-Robson letter chart), near vision, and visual acuity were All subjects were questioned as to the extent of their symptoms for near vision, distance vision, and glare disability and asked to rank these on a six point scale.
A discrepancy is often encountered between the visual function measured by Snellen acuity and the visual disability that is experienced by patients with cataract. The disparity has become more apparent as the reliability, acceptability, and success rate of cataract extraction and intraocular lens implantation has improved. A measurement of visual disability by Snellen acuity alone is now less than satisfactory and additional tests ofvisual deficit and postoperative improvement are required.
Contrast sensitivity and glare disability are sensitive measurements of visual loss in patients with cataract, particularly those with mild or moderate lens opacities. Investigators using computer based monitor systems '-3 Snellen visual acuity was tested using a standard back illuminated Snellen chart at 6 m. The appropriate spectacle correction was worn and the visual acuity was rounded off to the nearest line.
Jaeger plates were used to test near vision at 0 3 m with a reading correction.
Contrast sensitivity was tested with a PelliRobson chart.78 This chart consists of letters of constant size arranged in 16 groups ofthree. The contrast of all the letters in the first of these triplets is 100%. The contrast of each subsequent triplet is reduced by a factor of 0 707 (0-15 log unit). Thus the contrast of the last triplet is 0 56% (2-25 log units below 100%). The chart was used at 1 m at a mean luminance of 65 cd/m2 as recommended by the suppliers.
Glare was introduced with a disposable pen torch which was held at 20 degrees to the visual axis at 30 cm from the eye and directed at the pupil. At this distance the pen torch has a mean luminance of 4000 cd/m2. Snellen acuity, Jaeger near acuity, and Pelli-Robson contrast sensitivity were tested without and then with the pen torch glare. The pen torch was replaced after every five patients. The pens were tested with a photometer which confirmed that there was no loss of brightness with this amount of usage.
The lens opacity of each cataract patient was graded for type (posterior subcapsular, nuclear, cortical, or mixed) and for severity (on a three point scale).
STATISTICAL METHODS
For the purpose of statistical analysis the Snellen and Jaeger acuities were converted to equivalent value of visual angle using the decimal scale in which 6/6 has the value of 1-0, 6/12 the value 0 5, 6/60 the value 0-1, and so on. There were no significant differences between the visual acuities without glare in the four cataract subgroups (p=009). Without glare, Snellen acuity correlated well with contrast sensitivity (r=0-74), Jaeger acuity correlated well with contrast sensitivity (r=0-73), and Snellen acuity correlated well with Jaeger acuity (r=0-75). Despite these apparently good correlations between the various measures of visual function, there remains considerable spread about the regression line between these variables. This is exemplified graphically in Figure 1 , where it can be seen that for a given Snellen acuity there remains quite a wide range of contrast sensitivity.
GLARE EFFECT
The pen torch glare effect was regarded as the difference in visual function measured with the glare source off and on. The effect of glare on visual function was examined in the groups with cataract, pseudophakia, and clear lenses, as well as in the four cataract subgroups. Log Snellen acuity Figure I Contrast sensitivity versus Snellen acuity (both on a log scale) prior to surgery for all the patients in the study.
When the effect of glare upon contrast sensitivity was compared between the different types of cataract there were significant differences between these groups (p=0 0025). The subtype of cataract producing the greatest loss of contrast in response-to glare was the cortical, followed in reducing order by posterior subcapsular, mixed, and nuclear cataract.
There were no differences in the glare effect upon Snellen acuity between the cataract subgroups, pseudophakic, or control subjects (p=0 34). The glare effect upon Jaeger vision, however, was not uniform across these groups (p=0045). The difference in performance was accounted for by the non-cataractous phakic controls, who were less affected by glare than the cataractous and pseudophakic subjects. Compared with the controls the other subgroups were affected from most to least in the order: posterior subcapsular cataract, mixed cataract, cortical cataract, nuclear cataract, and pseudophakia (Table 2) . Differences within this rank ordering however were not significant (p=0 13).
There were marked differences in the glare effect between the groups and subgroups with regard to contrast sensitivity (p< . This powerful effect was mainly due to differences between the non-cataractous phakic controls and the other groups. There was a significant difference between the pseudophakic subjects and the non-cataractous controls (0-005), the pseudophakic subjects suffering a more marked loss of contrast sensitivity than the controls. The pseudophakic subjects experienced slightly less loss of contrast sensitivity than the subjects with cataracts (Table 3) , though this effect was statistically non-significant (p=0 14).
SYMPTOMS
Snellen acuity and visual symptoms at distance showed a strong association (p< 10-6) and symptoms of reading difficulty correlated similarly with Jaeger vision (p<10-6). However symptoms of glare difficulty were not significantly associated with the effect of glare upon Snellen acuity (p=0 20), Jaeger acuity (pO=071), or contrast sensitivity (p=0-61).
Contrast sensitivity andglare in cataract using the Pelli-Robson chart We did not find a correlation between the subjective symptoms of visual glare and the measured effect ofglare upon contrast sensitivity. This may reflect the difficulty of devising a meaningful scoring system for subjective glare disability. Different patients may have rated the same degree of glare disability quite differently.
All forms of cataract showed glare disability. In keeping with common clinical experience posterior subcapsular lens opacities showed severe glare loss. However the marked extent to which glare also affected the patients with cortical lens opacities was unexpected.
After cataract extraction and intraocular lens implantation the glare disability is much reduced but an effect of glare is still demonstrable.'115 In the present study the patients with extracapsular cataract extraction and posterior chamber lens implantation had a mean reduction in CS owing to glare of 04152 (Table 3) 
